














	Ten years ago, Gordon Hanson and I were pleased to present a paper for the Festschrift volume in honor of Jagdish’s 60th birthday.  In that paper we developed a model of outsourcing that had implications quite different from the conventional Heckscher-Ohlin model.  In particular, an increase in outsourcing would lead to an increase in the relative wage of skilled labor in both countries.  The logic behind this result is just like the old joke about a below-average physics students transferring into an economics class, and raising the average in both classes; or an above-average Harvard economics student transferring to MIT, and lowering the average at both schools; or other such examples that you might develop.  When presenting this paper I wasn’t quite what Jagdish’s reaction would be, though after the seminar he said to me:  “Once you allow for trade in intermediate inputs, then the  results can be quite different.”  
	I am reminded of that earlier comment because, in a sense, it captures the spirit of the debate over outsourcing and its consequences.  There has been quite a number of papers written on the question of whether the shift in U.S. wages during the 1980s and 1990s, in favor of skilled labor in relative terms, could be due to international trade or not.  Jagdish has been among the leading advocates of the view that the shift in wages was not due to trade, or at least, not due to Heckscher-Ohlin trade.  I believe there is substantial agreement on that point.  But once we move away from Heckscher-Ohlin trade, into a world with trade in intermediate inputs, then it becomes quite possible that the outcome will change.  This was the message of the earlier papers by Hanson and I (1996, 1997), and we found that greater outsourcing did lead to a shift in relative wages towards skilled labor in both the U.S. and Mexico:  see Figures 1 and 2.
	But stating that relative wage shifts in favor of skilled labor is not the same the same thing as saying that the real wages of unskilled workers falls.  Jagdish in fact challenged me on this point recently when preparing his latest volume, In Defense of Globalization.  He asked me whether outsourcing necessarily leads to a fall in the real wage of labor, and it turns out that the answer is “no.”  Even in theory, the efficiency gains brought about by greater outsourcing can more than offset any fall in nominal wages, so that the real wages for both skilled and unskilled workers worldwide can rise.  This is not a necessary result in the theory, but it is at least a possibility.  Jagdish further asked me to see whether this result had any empirical validity.
	Using one set of estimates from Feenstra and Hanson (1999), for the decade of the 1980s, we find that U.S. outsourcing increased the real wage of nonproduction workers by 0.16% per year, and further increase the real wage of production workers by a very slight 0.01%/year.  So the relative wage of non-production labor increases by 0.15% per year, but real wages do not fall.  So according to these estimates, at least, the theoretical possibility of general gains for labor due to outsourcing is confirmed, and this lends support to Jagdish’s position that labor need not fear the consequences of outsourcing.
	These estimates are still somewhat hypothetical in the sense that they depend on the structural model we use for estimation.  I think it is also useful to consider what has actually happened to the real wages of production workers in the United States, and that is a wage series that is closely tracked by the Bureau of Labor Statistics.  In Figure 3, I show the real wages of production workers in the United States from 1980 to the present.  These real wages did in fact fall from about the mid-1980s to the mid-1990s, but then experienced an increase that raised the real wage above its 1980 level.  Only in the last year reported, 2004, did the real wage again fall, by one-half of one percent as compared to the year before.  


	When these figures were reported earlier this year, there was a good deal of speculation in the press as to what might have caused the decline in real wages, but the truth is, I don’t think we know.  I attended a conference at Brookings at about that time, where this pattern of wages for production workers over the past two decades was referred to.  Some of the participants there, representing the labor unions, were very dismayed that real wages have not shown a continual improvement, and viewed the gains for labor shown in Figure 3 as half-empty.  But I think that for us theorists in the room, we were quite relieved that real wages for production workers had not fallen continuously, and viewed the gains shown in Figure 3 as half full.  
	At about the same time as the press was reporting on these real wages, there was a second story that caught the attention of reporters and economists, and that was the Journal of Economic Perspectives piece written by Paul Samuelson (2004).  Samuelson starts of by paraphrasing both Jagdish and Doug Irwin, and most of the rest of us, on the standard case for the gains from trade.  But then Samuelson goes on to argue that if outsourcing leads China or India to develop a comparative advantage in goods that the U.S. exports, that would lower the U.S. terms of trade and lead to a loss.  This kind of argument will not surprising to any of us theoretically, and in a way harkens back to Jagdish’s (1958) work on immiserizing growth.  But again, we need to ask whether such a theoretically possibility has any empirical validity.  Jagdish, along with Arvind and T.N. (2004), argue eloquently in their own  Journal of Economic Perspectives article that it is very unlikely that China or India could exert the kind of international competition vis-à-vis the U.S. that Samuelson has in mind.   Once again, lets look at the evidence.
	In Figure 4, I show the U.S. terms of trade for merchandise goods, and for air travel, taken from the Bureau of Labor Statistics.  Since the mid-1990s the terms of trade in merchandise goods have been steadily increasing for the United States.  For services, there are very few prices collected, but the BLS does keep track of the prices paid by foreigners for U.S. air travel, as compared to the prices paid by U.S. residents for flights on foreign carriers.  I also show that air travel terms of trade, which is rather erratic, but has been rising since 2002.   So for both merchandise trade and air travel, there is no evidence of a decline in the terms of trade.
	Furthermore, it can be argued that these official statistics of the BLS probably understate the true improvement in the terms of trade, because they are based on Laspeyres formulas.  In joint work with Matthew Slaughter, we have been re-calculating the U.S. terms of trade for non-oil merchandise goods, while allowing for improved index number formula (Feenstra at al, 2005).  There are two reasons to expect a considerable improvement in the terms of trade after 1997.  First, there was the Asian financial crisis, which resulted in a depreciation of Asian currencies and lower prices for many U.S. imports.  Second, in 1997 the Information Technology Agreement of the World Trade Organization was ratified by dozens of countries, accounting for most of world trade in high-technology products.  That agreement eliminated all world tariffs on hundreds of high-tech products, in several stages from early 1997 through 2000.  
To see the impact of these global developments, Slaughter and I have recalculated the U.S. terms of trade over the period September 1993 to December 1999, with the results shown in Figure 5.  The line marked BLS, which is the lowest in the figure, is the ratio of the official BLS export prices index and the non-oil import price index.  We first try to reproduce those official results using Laspeyres indexes for both exports and imports.  The Laspeyres indexes use historical quantity weights, so on the import side, they will not fully reflect the falling prices and rising imports for high-technology goods.  Our calculated Laspeyres index, which is the second-lowest in the figure, is quite close to the BLS index.
	Next, we consider three improved index number formula.  The first is the Geometric, which still uses historical weights for exports and imports, but uses a geometric rather than an arithmetic formula.  It rises considerably faster than the Laspeyres or BLS index.  Next, we use the geometric formula but now use current rather than historical trade weights in the formula.  That gives the Törnqvist1 formula, which also rises faster than the Laspeyres or BLS indexes, but turns out to equal the Geometric index by the end of the period.  Finally, we correct the Törnqvist formula for the U.S. trade imbalance.  The fact that the U.S. runs a trade deficit overall, and especially so in sectors with declining prices like semiconductors and computers, means that the fall in imports prices should be weighted more heavily than the fall in export prices.  Rather than simply take the ratio of export and import indexes, we now make an appropriate adjustment for the trade imbalance.  That gives us the Törnqvist2 terms of trade index, which rises faster than any of the others in Figure 5.  Using the Törnqvist2 rather than the official BLS index, we calculate that the rise in the U.S. terms of trade added between 0.1% and 0.2% to annual U.S. productivity growth over 1996-1999.  In other words, the resurgence in U.S. productivity growth in the latter part of the 1990’s is due, at least in part, to improvement in the terms of trade.  I think these results illustrate some the benefits of globalization for the U.S. and buttress the theme of Jagdish’s most recent book, In Defense of Globalization. 
I would like to turn now to another aspect of outsourcing that has received less attention.  Rather than considering the impact on the level of wage or employment, what can we say about the variance of these?  Jagdish has made an intriguing argument which he calls “kaleidoscope comparative advantage.”  He writes (Bhagwati and Kosters, 1994, p. 56):

Many more industries are “footloose” now than before: small shifts in costs can cause comparative advantage to shift suddenly from one country to another.  Thus, we suspect that comparative advantage has, over time, become kaleidoscopic:  one country may have comparative advantage in X and another in Y today, and tomorrow it may suddenly go the other way. …  This volatility in comparative advantage will have two serious consequences:
The first consequence will be far greater sensitivity to notions of fair trade…  The second consequence is that the volatility in comparative advantage will generally imply, ceteris paribus, more labor turnover. … The added turnover, in turn, could mean that the growth curve of earning may become flatter, because a more mobile labor force could be accumulating less skills.

This idea of “kaleidoscope comparative advantage” has so far received only a small amount of research, and very little empirical investigation.  But I think the idea rings true when we think of, say, the maquiladora sector in Mexico.  That sector has grown quite rapidly in Mexico and now employs 1.3 million workers.  It is not unusual to hear the claim that that sector is particularly susceptible to demand shocks in the united States, and that it absorbs the brunt of adjustment.   In new research with Paul Bergin, we are investigating whether the volatility of production or employment is in fact higher in the Mexican maquiladoras than in the United States.  Table 1 shows some evidence on this.  We compute the U.S./Mexico ratio of the standard deviation of log value-added or production.  Table 1 confirms that the volatility in the maquiladora sector in Mexico is much higher than corresponding industries in the U.S.
I would like to conclude the presentation by describing a model that can generate this type of volatility due to outsourcing, and which builds on Jagdish’s idea of “kaleidoscope comparative advantage.”  Bergin and I start with a monopolistic competition model, where each product involve some fixed cost of production.  We interpret these fixed costs broadly to include R&D, headquarters costs, managerial services, and so on.  Our central assumption is that these fixed cost activities are done in the United States, whereas the corresponding variable cost activities are performed in the U.S. or Mexico.  Since variations in output will affect variable costs but not fixed costs, this would appear to generate a natural explanation for the higher volatility of value-added or employment in Mexico.
To provide a few more details of the model, we have two countries, and two sectors – tradable and nontradable – in each.  In the tradable sector there are a continuum of products indexed by z.  For each of these products, there is also a continuum of varieties, and we denote the number of varieties in each industry by N(z).  We allow for free entry in each industry, so that N(z) is endogenous.  Labor is the only factor of production.
As I already mentioned, in the traded goods sector, production involves a fixed cost, B, and a variable cost, a(z).  We suppose that the fixed cost activity is done in the U.S.  The variable cost activity can be done in either country, and the choice between countries is determined as in the Dornbusch-Fisher-Samuelson model.  That is, we rank the sectors by home comparative advantage, or by the declining ratio of labor costs at home relative to those abroad.  Then the borderline industry z' is determined by relative wages:  all products below z' have their variable costs outsourced abroad, in Mexico, whereas all products above z' have their variable costs done at home, in the U.S.  Notice that z' is an endogenous variable, as are the number of differentiated products in each industry z.
We close the model with a specification of demand in each country, and we allow for random shocks to demand as a way to capture business cycle fluctuations.  Without going into these details, let me jump to simulations of the model, which show how fluctuations in demand are reflected in the variance of production, employment and wages.  To solve the model, we first consider the case where the borderline product z' is treated as a constant, and then turn to the case where z' fluctuates endogenously.
In this first column of Table 2, I show the results when the demand for each differentiated variety is CES.  One well-known feature of the CES system (in a model with only one factor of production – labor) is that that the optimal output of a firm is fixed.  In particular, as demand fluctuates, output at the firm level does not change at all; instead there is entry and exit from the industry in direct proportion to the demand fluctuations.  But that means that the fixed cost activity in the United States fluctuates by exactly the same amount as the variable cost activity in Mexico, because this fluctuation is caused by entry rather than by changes in the scale of output.  So in this first column, the relative foreign/home standard deviation of output – shown in the first row – is unity.  We therefore fail in this first case to replicate the empirical finding that Mexico has greater volatility of output.  The other rows of Table 2 show the foreign/home fluctuation in employment, wages, and the numbers of firms in each industry.  Employment does have higher fluctuation in Mexico, while wages have less fluctuation, by those finding are quite sensitive to the labor-leisure choice that is built into the model.
As I mentioned, this first column holds fixed the borderline product z', so it does not really capture the idea of outsourcing, whereby U.S. firms can shift production into or away from Mexico quite easily.  Before allowing for endogenous z', however, let us try a demand system other than CES.  In the second column I show the results from assuming a translog demand system over differentiated products.  That demand system has the feature that the elasticity of demand is not constant, as with the CES.  Rather, as the number of competing firms in an industry grows, then the elasticity of demand in the translog system also grows.  That means that entry of new firms will be less than proportional to the demand shocks.  We expect to find, then, that as demand in the U.S. grows, some of the additional demand is accommodated by new entry, but another portion of demand is accommodated by shifting production into Mexico.
That expectation is confirmed in the second column of Table 2.  Now as demand fluctuates, there is a greater standard deviation of output in Mexico as compared to the United States.  Again, the reason is that the entry of firms in the U.S. is slowed down under the translog system, so there is more fluctuation in the variable cost activity done in Mexico.
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Figure 2:  Relative Wage of Nonproduction/Production Workers, Mexico Manufacturing

























					sd ratio 	sd ratio first 	share of
	industry	 		in logs	diff. logs  		outsourcing
	motor vehicles		1.4		1.7			19%
	machinery			3.0		7.4			8%
	electronics			4.0		3.0			26%
	apparel			6.6		3.2			22%		



